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RI JODVV ILEHU UHLQIRUFHG SRO\PHU FRPSRVLWHV DUH FDU LQGXVWU\PDULQH LQGXVWULHV DLUFUDIW IDEULFDWLRQ ZLQG SRZHU
SODQWHWF:HDUHHQWHULQJ LQ WR WKHJDWHZD\RI QH[WJHQHUDWLRQ³QDQRWHFKDQJH´ZKHUHVPDOOHUDQGVKRUWHU WKLQJV
ZLOOSOD\DELJUROH1DQRWHFKQRORJ\ZLOOILQGLWVDSSOLFDWLRQLQHQHUJ\PHGLFLQHHOHFWURQLFVFRPSXWLQJVHFXULW\
DQGPDWHULDOVFLHQFHV HWF1DQRFOD\ LV WKHPRVW FRPPRQO\ XVHG WRRO IRU WKH SUHSDUDWLRQ RI QDQRFRPSRVLWHV 7KH
QDQRFOD\ LVXVHRIVPHFWLWH IDPLO\DQGJURXSVRIVDSRQLWHKHFWRULWHDQG0RQWPRULOORQLWHDUH WKHPRVWFRPPRQO\




DOVR EHHQ VWXGLHG DQG LWV DSSO\ IRU WKHLU VXSHULRU EDUULHU SURSHUWLHV DJDLQVW JDV DQG YDSRXU WUDQVPLVVLRQ 7KH
FRPSRVLWHPDWHULDO GHSHQGLQJRQ WKH W\SHRI SRO\PHULFPDWUL[ WKH\ FDQ DOVRGLVSOD\ LQWHUHVWLQJSURSHUWLHV LQ WKH
IUDPHRI LRQLF FRQGXFWLYLW\RU WKHUPDO H[SDQVLRQ FRQWURO$GGLWLRQRI  YHU\ OHVV DPRXQWVRI QDQRFOD\ LQWR HSR[\
PDWUL[IRULPSURYLQJWKHPRLVWXUHEDUULHUSURSHUWLHVWHQVLOHVWUHQJWKDQGIOH[XUDOVWUHQJWKKDUGQHVVWRXJKQHVVDQG
LPSDFW SURSHUWLHV )RU PDQXIDFWXULQJ ILEHU UHLQIRUFHG SRO\PHU QDQRFRPSRVLWHV WKH GLVSHUVLRQ RI QDQRFOD\ LQWR
HSR[\ UHVLQ XVLQJ PRWRU VWLUULQJ DQG WKHQ JLYH WKH VRXQG HQHUJ\ E\ XOWUDVRQLFDWLRQ 7KH RUJDQLFDOO\ PRGLILHG
SRO\PHUPDWUL[ LV WKHQUHLQIRUFHGZLWKILEHUVWRPDQXIDFWXUHILEHUQDQRFOD\K\EULGFRPSRVLWHVXVLQJFRQYHQWLRQDO
FRPSRVLWHPDQXIDFWXULQJPHWKRGV7R LPSURYLQJPHFKDQLFDOSURSHUWLHVRISRO\PHUXVLQJYDULRXV NLQGV RIILOOHUV,W
LV QRZ ZHOO UHFRJQL]HG WKDW WKH XVH RI LQRUJDQLF ILOOHUV LV D XVHIXO WRRO IRU LPSURYLQJ PHFKDQLFDO SURSHUWLHV RI
SRO\PHU E\ 'DYDOOR HW DO  7KH SRO\PHU QDQR FRPSRVLWHV 31& DUH QRZ SUHSDUHG E\ GLIIHUHQW PHWKRGV
QDPHO\ %UDEHQGHUPL[HUDQG+DQGPL[LQJ31&VDUHDOVRPDGHXVLQJ D ODUJHYDULHW\RI WKHUPRSODVWLFSRO\PHUV
7KRXJK ILEHU UHLQIRUFHG QDQRFRPSRVLWHV KDYH EHHQ LQYHVWLJDWHG E\PDQ\ UHVHDUFKHUV D FRPSUHKHQVLYH VWXG\ RQ
HIIHFW RI QDQRFOD\ DGGLWLRQ RQPHFKDQLFDO SURSHUWLHV RI ILEHU UHLQIRUFHGQDQRFOD\ K\EULG FRPSRVLWHV VXEMHFWHG WR
K\JURWKHUPDOFRQGLWLRQVKDVQRWEHHQSHUIRUPHGVRIDU7KHSUHVHQWZRUNLVWKXVIRFXVHGRQLQYHVWLJDWLQJWKHHIIHFW
RI QDQRFOD\ DGGLWLRQ LQ GLIIHUHQW SURSRUWLRQV RQPHFKDQLFDO SURSHUWLHV RI ILEHU UHLQIRUFHG HSR[\ FRPSRVLWHV DQG
GHJUDGDWLRQLQPHFKDQLFDOSURSHUWLHVRIILEHUQDQRFOD\HSR[\K\EULGQDQRFRPSRVLWHVXQGHUK\JURWKHUPDOFRQGLWLRQV
E\ 6HOYDNXPDU HW DO 
([SHULPHQWDO3URFHGXUH








7KH FRPSRVLWHPDWHULDO XVHG IRU WKLV VWXG\ LV SUHSDUHG E\ KDQG OD\XSPHWKRG LQ )LJ 7KH HSR[\ UHVLQZDV
FRQWLQXRXVO\ WKURXJKPRWRUVWLUUHUDQGKHDWHG LQDQRLOEDWKIRUKPDLQWDLQHGFRQVWDQW WHPSHUDWXUH &RIRLO
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GRQHIRUK$IWHUPHFKDQLFDOVWLUULQJPRGLILHGHSR[\VROXWLRQFRQWDLQHUZDVSODFHGLQWRWKHXOWUDVRQLFDWLRQEDWK
IRUJLYH WKH VRXQGHQHUJ\6RQLFDWLRQFDQEHXVHG WRGLVSHUVHQDQRSDUWLFOHV LQ OLTXLGVE\EUHDNLQJ LQWHUPROHFXODU
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DGGLWLRQ RI QDQRFOD\ 7KH IOH[XUDO VWUHQJWK RI ZW QDQRFOD\ FRPSRVLWH LV WKH PD[LPXP DPRQJ WKH WKUHH
FRPSRVLWHV)RUILQGLQJFKDQJHLQKDUGQHVVYDOXHVPHDVXUHPHQWVZHUHWDNHQ DWSRLQWVRQHDFKVSHFLPHQIURPWKH
UHVXOWV RI KDUGQHVV WHVW LW LV REVHUYHG WKDW WKH KDUGQHVV LQFUHDVHV ZLWK LQFUHDVH LQ QDQRFOD\+RZHYHU IXUWKHU




7HQVLOH WHVWVZHUHFDUULHGRXWRQDPLQLPXPRI WKUHH VSHFLPHQVFRQWDLQLQJ VDPHDPRXQWRIFOD\DFFRUGLQJ WR























































)RUFDUU\LQJRXW WKHGXUDELOLW\ VWXGLHVVSHFLPHQZHUHGLSSHG LQDZDWHUEDWKPDLQWDLQHGDW &DQGD1D2+







7KH WHQVLOHVWUHQJWKRIDOOVSHFLPHQV GHFUHDVHGZLWK WLPHEXW LQVDPSOHVFRQWDLQLQJFOD\ WKHGHFUHDVHZDV OHVV LQ
FRPSDULVRQ WR VSHFLPHQVZLWKRXWQDQRFOD\ ,WFDQEH VHHQ WKDW LQ VSHFLPHQZLWKZWQDQRFOD\ WKHGHJUDGDWLRQ
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